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Habitat suitability analysis in live releasing of two butterflies Papilio polytes 


Linnaeus and Stichophthalma howqua|] Westwood[] in China using ЕМЕА 
YANG Ruill ZHANG Ya-Lin[] FENG Ji-Nian [] Key Laboratory of Plant Protection Resources and Pest 
Management[]Ministry of Education and Entomological Museum[] Northwest А & F University[] Yangling[] 
Shaanxi 7121000 Спа 

Abstract[] Live butterflies releasing in non-native range may bring about invasive risk. Based on the Ecological 
Niche Factor Analysis[] ЕМЕА П we modeled the potential distribution of Papilio polytes Linnaeus and 
Stichophthalma howqua|] Westwood[] in China and studied the ecogeographical determinants underlying their 
spatial response[] including climate[] topography[] vegetation[] habitat structure and human impact. The results 
indicate that the main environments which limited the distribution of the two butterflies are corresponding with 
their ecosystem characteristics mutually[] and the factors that influenced the range niche of the two butterflies 
are annual accumulated temperature and low winter temperature. Human disturbance plays an important role in 
the distributing range of the species. According to the habitat suitability map[]the suitable areas of the two 
butterflies are overlapped[] which are mainly concentrated in the central part and the southeast of mainland 
China with the spreading tendency from southeast to northwest. Based on habitat suitability index[] we proposed 
feasible strategies to prevent from invasive risk[] when HSI = 50[] the two butterflies should not be released 
outdoors[] if 5 < НЅІ < 50[] limited outdoors releasing of the two butterflies could be carried out[] and if HSI < 
50 live butterflies of the two species could be released in the open air and introduced into new territories . 
Key words[] Papilio polytes|] Stichophthalma howqua[] releasing in non-native rangel] ecogeographical 
variabled] EGVs[]] habitat suitability[] Ecological Niche Factor Analysid] ENFA[] 
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Table 1 The natural distribution and host plants of two butterflies Papilio polytes L. and Stichophthalma howqud ] Westwood[] 


O 0 Species 


ПП UD D ПП Natural distribution range 


ПП DI Host plants 
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Papilio polytes 


Linnaeus 


0 0 Gansu 00 O Qinghai^ 00 O Shaanxi ^ 00 O Нее 00 O Henan * 00 O 
Hunan* [T] [] Shandong" [I] O Shanxi ° [T] O Jiangxi ° Ш 0 Не O Zhejiang 00 0 Rutaceae | O O Citrus 
00 Jingsu(][] O Hainan[][] O Guangxif]l[] O Sichuan[][] O Chonggingfll] O 
Yunnan[[] [] Guangdong O Fujian[I] [] Taiwan 


spp.LI] O O Zanthoxylum spp. 





000 D 0 Shaani Ш O Guizhou* 00 O Лапех 0 O Hunan ° 00 O Zhejiangf 0 O 
Hubei] O Fujian O Guangdongi O Guangxi] O Sichuan[T] O Chongqing 


Stichophthalma 
Houqua[] Westwoodi [] Yunnan 





0 0 0 Pame 0 0 0 
Trachycarpus spp. O0 O0 0 0 
Gramineae П O O Bambusoideae 


Nees 





*ППППППП ПП ПП П * Provinces only with local or sporadic distribution. 
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Table2 EGVs used in the ЕМЕА including category[] code[ | description[ ] unit and data sources]. 






























































O 0 Category ПОП Code П 0 Description ПО Unit 
00 Sunshii 10 ПОООО О 0 Annual sunshine hours h 
Climate Totali !U 000000 Annual solar radiation MJ/m? 
O 1961 - 2000 [] /y0 Accterh 10 > 10%0 0 Accumulated temperature above 10°С «4 
Тепјай 10 1005000 Mean temperature in January "C 
Temjud 10 700000 Mean temperature in July ý 
Тешуеай 10 ПООО Annual mean temperature bi 
Prejall 10 100000 Mean precipitation in January mm 
Preju 10 700000 Mean precipitation in July mm 
Preyeall 10 DU 00O Annual precipitation mm 
Кеја 10 100000 Relative humidity in January % 
Reljul 10 70000 0 Relative humidity in July % 
Relyea? 10 BU DUE Annual relative humidity Ob 
ПП Altitude 10 ПППП Altitude m 
Topography Aspedi 10 О 0 Aspect Degrees 
Slopd 10 0 0 Slope Degrees 
ПП Distf1 E 20 ПОООО О Distance to coniferous forest m 
Vegetation Distf1® 20 ПОООО О Distance to deciduous forest m 
015119 20 ПППППП ПП 00 Distance to bush and coppice m 
Disif15 20 Uguturtzytttt:tü:tü. Distance to grassland m 
015116 20 ППППП ПП ПП П Distance to meadow and herbaceous swamp m 
Uu Disrivek 20 ППП ПП ПП П Distance to main rivers m 
Habitat structure Dislakë 20 DD z10 ka? 000 0 0 Distance to lakes over 10 km? in area m 
Frerivell 20 UBBadtuutt Mai river frequency % 
FrelakB 20 BUD >20 к 000000 Lake frequency over 10 kn? in area 96 
0000 Disroađ 20 ПППП ПП ПП Distance to main roads m 
Human impact Freroad 20 ПППП ПП 0 00 Main road frequency % 
Humdem 20 200000000 0 0 Population density in 2000 p/kn? 
О ВоОооооооооооооо 0 00000000 0 0 099 Data-Sharing Network of Chinese Ecosystem Researeh[] 2 Data-Sharing 








Network of Earth System Science. 
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Table 3 The first four factors and coefficients of EGVs to factors generated by ЕМЕА 


DU DU Papilio polytes L. 


0 D 0 Stichophthalma howqud] Westwoodi 











000000 
EGVs MEME вид а590 58 пәр 5й@7%П МЕП  sQoseD 56%] 58590 
Sunshi - 0.30" 0.07 0.06 0.05 - 0.36" 0.09 0.01 0.08 
Totalr -0.23* 0.06 0.05 0.03 – 0.29" 0.09 0.01 0.08 
Acctem 0.21* 0.14 0.36* 0.09 0.18* 0.15 0.15 0.49* 
Temjan 0.30* 0.64“ 0.43 ° 0.21 0.27” 0.67" 0.40* 0.44“ 
Temjul 0.18” 0.26 0.26 0.39* 0.15” 0.16 0.41” 0.12 
Тешуеа 0.27* 0.66* 0.72* 0.61* 0.24" 0.59* 0.79* 0.58" 
Prejan 0.26” 0.02 0.00 0.04 0.25” 0.01 0.01 0.03 
Prejul 0.23" 0.01 0.02 0.03 0.22" 0.01 0.01 0.03 
Preyear 0.28” 0.07 0.03 0.12 0.27" 0.09 0.02 0.06 
Reljan 0.21" 0.07 0.14 0.24 0.24" 0.15 0.02 0.15 
Reljul 0.22* 0.00 0.03 0.32* 0.21* 0.33* 0.03 0.03 
Relyear 0.27* 0.20* 0.28" 0.41* 0.27* 0.34 0.03 0.11 
Altitude -0.18* 0.02 0.02 0.02 -0.15* 0.02 0.00 0.03 
Aspect 0.03 0.00 0.01 0.00 0.08 0.00 0.00 0.01 
Slope 0.04 0.00 0.01 0.02 0.08 0.00 0.08 0.00 
Distfll -0.15* 0.01 0.00 0.01 - 0.20" 0.00 0.01 0.03 
Distf12 -0.18" 0.00 0.03 0.00 - 0.20" 0.00 0.01 0.06 
Distf13 - 0.05 0.01 0.00 0.01 - 0.09 0.00 0.00 0.01 
Distf15 0.15* 0.02 0.00 0.12 0.17” 0.07 0.13 0.15 
Distf16 0.26” 0.05 0.01 0.24 0.22” 0.04 0.09 0.20 
Distroad -0.18* 0.01 0.00 0.00 - 0.12 0.00 0.00 0.01 
Humden 0.17* 0.00 0.01 0.00 0.15* 0.00 0.00 0.02 
Distriver -0.11 0.00 0.03 0.01 - 0.10 0.01 0.00 0.04 
Distlake 0.04 0.00 0.00 0.02 0.07 0.01 0.02 0.02 
Freriver 0.15* 0.00 0.01 0.00 0.17* 0.00 0.00 0.00 
00000000 ЕСУП МЕП 5ЕПППШ < -0.150 >0.15ПППШ zU -10 00000000 eeva B D ID DÚ 
ППППП ПП ЕСУПО О Hirzel erac. [po02a[T] SFU D] D] E] E] OU. E ПШ ПП О О J The EGVs making the largest contributiot] < – 0.15 or > 
0.150 to each factor are represented with asterisk. For the first factor] positive and negative signs indicate the preference by the species for values above and below 
the mean for each ЕСУП respectively. For the remaining factors[] signs have no ecological relevance. 
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